Summary. Cystic ovaries were experimentally produced by i.m. injection of 5 mg oestradiol valerate on Day 16 of the oestrous cycle or by s.c. injection of 100 ml antiserum to bovine LH before the onset of oestrus. The length of the cycle after both treatments was altered. The cysts formed after oestradiol injection were relatively small (2\m=.\5-3 cm diameter) and thin-walled, and were accompanied by relatively low plasma oestrone and high oestradiol levels; those after LH antiserum treatment were large (5\m=.\0-6\m=.\0cm) and firm and associated with relatively low oestradiol and high oestrone levels. The results of the hormone assays after treatment support the theory that cystic ovaries could result from premature LH release or an insufficiency of LH at the time of ovulation.
Introduction
Estimations of the incidence of cystic ovaries in cattle vary but the condition is considered to be one cause of infertility. The development of cystic ovaries has been related to uterine infection (Garm, 1949) , high milk production (Casida & Chapman, 1951) , seasonal changes (Roberts, 1971) , hereditary predisposition (Henricson, 1957) , and pituitary dysfunction (Yamauchi, Ashida & Inui, 1954; McEntee, 1958; Donaldson & Hansel, 1968) . Exogenous oestrogens and other oestrogenic sub¬ stances (e.g. stilboestrol) are known to produce cystic ovaries. Wiltbank (1966) observed that a single injection of 5 mg oestradiol valerate on the 15th or 16th day of the oestrous cycle produced large cystic ovaries in 7 out of 10 heifers. Schechter (1973) studied the use of an antiserum to bovine LH for control of the oestrous cycle and observed cystic ovaries in some of the heifers treated late in the cycle. These results suggest that cystic ovaries in cattle may result from premature release of LH or from the release of amounts of LH inadequate to cause ovulation. The present study was therefore designed to test the hypothesis that the release of LH at an inappropriate time in follicular development or an insufficiency of LH at the normal time of ovulation could cause cystic ovaries.
Materials and Methods
Two experiments were carried out during the months of May, June and July. In both cystic development of the ovary was diagnosed by rectal palpation in cows which had no corpus luteum, but had a follicular structure 2-5 cm or more in diameter which was retained in the same location for at least 10 days. (Snook, Brunner, Saatman & Hansel, 1969) . A pretreatment blood sample of 50 ml was taken from the jugular vein, and daily blood samples of 50 ml were then taken at 08.00 hours for 21 days. The blood samples were centri¬ fuged, divided into aliquots, stored and assayed as described below, except that the LH assay was modified as described by Schechter (1973) to overcome the interference of the excess circulating antibodies. Clinical examinations were made and notes maintained as in Exp. 1. This antiserum had a high potency: 0-1 ml serum neutralized 80 µg bovine LH in the rat ventral prostate weight assay.
Hormone assays
Progesterone. The radioimmunoassay used was that described by Hixon, Nadaraja, Schechter & Hansel (1973) . The coefficient of variation between assays was 4-7%.
Oestrogen. The radioimmunoassay method of Echternkamp & Hansel (1973) was used for oestrone determinations, and for oestradiol-17ß except that for the latter a specific oestradiol antibody was employed. The coefficients of variation between assays were 16-36 % for oestrone and 14-4 % for oestradiol-17ß.
LH. The solid-phase radioimmunoassay described by Hobson & Hansel (1972) was used. The coefficient of variation between assays was 6-8 %.
Results

Experiment 1
Oestrus. All 5 heifers came into oestrus within 24-48 hr after oestradiol valerate treatment. In addition, four of them exhibited a second oestrus 48-120 hr after the first. Oestrus was subsequently delayed in all the heifers and none returned to oestrus earlier than 40 days after the last oestrus. Untreated control heifers housed and fed in the same way as the treated animals continued to cycle normally during this period.
Cyst formation. Rectal examinations showed that cysts formed in the ovaries of all five treated heifers from follicles which developed after the induced oestrus. All of the cysts were between 2-5 and 3-0 cm in diameter and appeared to be thin-walled.
Hormonal responses. These are shown in Cyst formation. Cysts were produced in all 6 heifers. The cysts were first diagnosed at 5, 7, 17, 20 and 21 days after injection and, in contrast to those formed after oestradiol treatment, were larger (5-6 cm) and relatively firm.
Hormonal responses. The plasma hormone concentrations are shown in Table 2 . Oestradiol concentrations remained low (generally <5 pg/ml) for 15 days after treatment, while plasma oestrone concentrations were sporadically elevated. Elevated plasma LH concentrations appeared to precede the increase in plasma oestrogens.
Rectal palpations suggested that Heifers 6, 7, 8 and 11 ovulated immediately after the antiserum injection. Plasma LH peaks may have occurred in these animals and were unobserved because of the infrequent blood sampling at this time. Functional CL were not formed, however, and the animals returned to oestrus 6-10 days later; they then failed to ovulate and the ovaries became cystic. The normal preovulatory LH surge was apparently blocked by the LH antiserum in Heifers 9 and 10, since neither elevated plasma LH concentrations nor ovulation were observed and cysts were diagnosed on Days 5 and 7 after treatment. Oestrus did not occur in Heifer 11, although ovulation did, and the follicle that then developed became cystic.
Discussion
The development of cystic ovaries after administration of 5 mg oestradiol valerate on Day 16 of the cycle confirms the results of Wiltbank, Ingalls & Rowden (1961) . Administration of oestradiol valerate at a time of declining progesterone concentrations appeared to cause release of ovulatory amounts of LH similar to those released in normal animals at the onset of oestrus in Heifers 2 and 3, as suggested by the studies of Hobson & Hansel (1972) . This response was not observed in the other 3 heifers, probably because the blood samples were taken only once every 24 hr. This premature LH release prevents ovulation of the developing follicle at the normal time, and the follicle then becomes a cyst. The increase in plasma oestradiol concentrations on Day 2 is probably due to the exogenous hormone. However, the subsequent increase seen, especially in Heifers 3 and 4, appeared to depend on the ability of the cysts to produce oestrogens. Continual high plasma concentrations of oestradiol in cows with naturally occurring cystic ovaries have been reported by Glencross & Munro (1974) and Dobson (1973) , and Lunaas, Refsdal & Garm (1974) found a continued high oestrogen excretion in 2 cows with cystic ovaries. The fluctuations in plasma oestradiol level seen in some heifers in the present study suggest rhythmic ovarian endocrine activity. Nymphomania associated with high oestrogen production, as seen in Heifer 4, has also been reported by Dobson (1973) , Glencross & Munro (1974) and Lunaas et al. (1974) .
The delayed oestrus observed in Exp. 2 when LH antiserum was administered accords with the findings of Snook et al. (1969) and Schechter (1973) , who injected a similar antiserum on Days 2 and 16 respectively. After treatment on Days 16-20 of the cycle the average length of the treatment cycle was 36-7 days (Snook et al., 1969) .
The neutralization effect of the anti-LH serum in the present study lasted for a shorter period (4-6 days) than the 12-14 days reported by Snook et al. (1969) and Schechter (1973) . Contrary to the suggestion by Fuller & Hansel (1970) 
